This paper examines the impact of demographic, socioeconomic and risk aversion factors on diversification in Australian household asset portfolios using Wave 6 of the HILDA Survey. Household assets are categorised as home and other property, superannuation, equity and cash investment, business assets, bank accounts, life insurance, trust funds and collectibles. The characteristics examined include family structure and composition, the source and level of income, age, gender and attitudes towards financial risk taking. The diversification measures comprise a naïve index, a Hirschman-Herfindahl concentration index, a Shannon entropy index, absolute and relative benchmark indexes and a market asset share index. Tobit models are used to identify the source and magnitude of the factors associated with diversification. The results indicate that Australian household portfolios have very low levels of asset diversification and that the factors analysed exert a major impact. Importantly, the behaviour observed in household portfolios appears to bear little relation to the central predictions of classic portfolio theory.
Introduction
In recent years, interest has grown in household finance-the financial decisions households make and the tools used to make these decisions. Reasons are not hard to find. In nearly all developed economies, including Australia, burgeoning household debt, the growth of superannuation (pension) funds alongside ageing populations, the escalating complexity of household financial decision-making and the diversity of financial products available, and the increasing professionalization of advisory services, has attracted the attention of policymakers, practitioners and professional bodies alike interested in household financial behaviour and its outcomes.
By analogy with corporate finance, household finance also asks how financial decisions are used to attain certain objectives. However, households have features that make the direct transfer of the tools of corporate finance to a household setting difficult. For instance, households must plan over long (but finite and uncertain) horizons, they have important nontraded assets (notably their own human capital), they hold mostly illiquid assets (especially housing), and they face constraints on their ability to borrow and to engage in short selling.
Further, many household assets have consumption properties (like housing and vehicles), households may have strong desires for intergenerational transfer, and they are subject to complex taxation, high market entry costs, demanding information requirements, and transaction costs. As a result, households often make constrained decisions based on preferences shaped by their own behavioural circumstances. These particularly include, amongst others, loss aversion-the tendency to prefer avoiding losses to acquiring gains-and mental accounting-the division of assets into separate, non-transferable portions with different levels of utility that affect household consumption decisions and other behaviour. In many instances, these provide non-optimal solutions to their posited efforts to maximise wealth. One area of particular interest is household asset portfolio diversification. This is clearly important because, among other things, financial advisors need to be aware of household risk preferences in order to customise advice and financial system regulators must be cognisant of household exposures in the event of adverse macroeconomic shocks. For example, in Australia there have been substantial changes in the composition of household portfolios over time. In particular, for much of the last decade there has been a substantial increase in the sector's relative holdings of market-linked financial assets, particularly equities and superannuation, thereby increasing household exposure to financial market volatility (RBA 2004; Heady et al. 2005) . Concomitantly, there has been a decline in the relative shares of safe assets (like bank deposits) held by households. Accordingly, even if there is no change in returns and return volatility across time, rebalancing across assets will change household portfolio returns and risk, ultimately affecting household consumption decisions and welfare.
However, ever since Markowitz (1952) , classic portfolio theory considers that investors select assets based solely on the mean and variance of portfolio returns. Unfortunately, in households the diversification process within and across assets is not straightforward, especially as each household's preferences change with its own demographic, socioeconomic and other circumstances (notwithstanding that portfolio theory originally concerned only financial assets). Accordingly, the central lessons of portfolio theory are generally inapplicable in a household context and we must resort to positive household finance-knowledge about what the household actually does-to understand household behaviour.
Empirically, this requires representative samples of high-quality household-level data on wealth and its components.
In a number of national contexts, there has already been examination of household asset portfolio diversification (more precisely, individual asset concentration) on the pretext that we need to control for the demographic and socioeconomic profile of households when analysing their portfolio decisions. For instance, in the US, Bertaut and Starr-McCluer (2000) and Campbell (2006) The purpose of this paper is twofold. First, evaluate the diversification of Australian household asset portfolios using a variety of measures suited to the nature of the available survey data. This should provide a better understanding of Australian household risk preferences and their exposure to assets overall. Second, examine the demographic, socioeconomic and financial determinants of household asset portfolio diversification. This will allow a better understanding importance of various household characteristics in determining the composition and distribution of household asset portfolios. The paper itself is divided into four main areas. The first section explains the empirical methodology and data employed in the analysis. The second and third sections discuss the measurement of diversification and the specification of the explanatory variables, respectively. The fourth section presents the results. The paper ends with some concluding remarks and directions for future research.
Research method and data
The basic model advanced in this study is that the household environment, including the external environment, demographic and socioeconomic background and characteristics and financial experiences and attributes shape household financial decisions, including those concerning portfolio diversification. Economic, regulatory, cultural, and political factors shape the external environment facing households. The household's own demographic and socioeconomic background and personal also affect the decision-making process. There is also a role for households' financial experiences with particular products and services. And there are financial skills consumers can learn to assist decision-making. Clearly, modeling household asset portfolio diversification should take into account the different demographic, socioeconomic, and financial profiles of households. Table 1 provides selected descriptive statistics on the distributional properties of the 11 assets in the sample by asset holding and non-asset holding households. Importantly, while very few households hold no assets, relatively few hold more than several assets, and almost none hold all assets. This is consistent with the international evidence, including amongst others Haliassos et al. (2001) in Cyprus, Böorsch-Supan and Eymann (2002) 
<TABLE 1 HERE>
The primary analytical technique is to specify measures of diversification calculated using these assets as dependent variables in regressions with household demographic, socioeconomic and financial characteristics as predictors. As shown below, the nature of the dependent variables (two-tailed censoring) indicates limited dependent variable techniques are appropriate. Accordingly, we specify Tobit models with a varying number of households included in the sample.
Measurement of diversification
Markowitz (1952) portfolio theory states that a portfolio is fully diversified if it has minimum risk (variance) at a given level of return, or equivalently, maximum return at a given level of risk. Unfortunately, the concept of mean-variance efficiency is unlikely to apply to household asset portfolios. First, and as shown above, the return distribution of household assets, both financial and nonfinancial, is unlikely to be normal and therefore variance is an inappropriate measure of risk in an expected utility framework. Second, even though the Markowitz model is extremely parsimonious-requiring only the expected return, variance and covariance of each asset along with its share of wealth-we are unable to obtain even this basic level of detail using the data available. The only alternatives are heuristic measures of diversification constructed using the asset classes collected by survey. Here we follow the work on industry diversification in bank loan portfolios, as recently exemplified by Kamp et al. (2007) , as both streams of research rely on insufficiently detailed data at the unit level. 
Using these values, we calculate eight measures of diversification: three using information on the number or shares of wealth in household assets, two with reference to a benchmark portfolio, and one in terms of the risk profile of the chosen asset concentration. The first measure of diversification represents a naïvely-invested portfolio that only takes into account the number of assets held by the household (Barasinska et al., 2008) . Note that 'naïve diversification' here only reflects the number of assets in the portfolio, not the 15 n 1 diversification strategy sometimes used to compare the outcomes of a mean-variance efficient portfolio where the share of wealth invested in each asset is proportional to the number of assets available. The naïve measure of diversification (D 20 p ) (for simplicity, we hereafter omit superscripts m and t) is:
where n is the number of asset classes held by the ith household and D p lies in the interval
Where the household holds all assets, perfect naïve diversification is then n 1 and perfect concentration is one. However, where households with no assets are included, D p will lie in the interval [0, 1] . This is potentially problematic as a household with no (or no declared) assets could appear better diversified than any asset-holding household would. 
where D s is distributed in the interval [-ln(n) ,0] such that perfect concentration is equal to 0 when all wealth is held in a single asset and perfect diversification is expressed by -ln(n). The advantage of this measure of diversification over D h is that it better reflects the distributional properties of the data. For example, as the size distribution of households becomes less uniform (more diverse), D s approaches zero.
The next two measures of diversification quantify the distance between the household's asset portfolio x and a benchmark asset portfolio y. In this setting, diversification is maximised when the household's portfolio perfectly matches the asset shares in the benchmark portfolio.
In this study, we use the sample means as the benchmark portfolio. The first of these relative measures, the sum of absolute differences (D a ) is:
where y i is the proportion of wealth held in the benchmark portfolio. We can then interpret D a as being the proportion of the household's portfolio x that would have to rearranged to achieve the benchmark portfolio. Note that the distance measure is normalised to the interval [0, 1] with 0 indicating a portfolio identical to the (fully diversified) benchmark portfolio and 1 a portfolio requiring most adjustment to achieve the benchmark portfolio. The second measure D
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r is the absolute relative difference:
The key difference is that D r includes relative differences and thereby takes account of the relative size of the assets when calculating the deviation. Unfortunately, one disadvantage is that some assets are not relevant (that is, x i = 0) but still contribute 1/n to the distance measure. Once again, the measure is normalised to the interval [0, 1], with 0 (1) indicating a portfolio most similar (dissimilar) to the benchmark portfolio and its implied level of diversification. 
Specification of explanatory variables
The next set of information comprises the explanatory variables specified in the Tobit regression models. These relate to the demographic, socioeconomic and financial characteristics of the surveyed households. The coding and descriptive statistics for these variables are included in Table 4 . Whilst there is no unequivocal rationale for predicting the direction and statistical significance of many of these independent variables, their inclusion is consistent with past studies of the determinants of the composition of household asset portfolios and the presumed interests of professional advisors, regulators, policymakers and other parties.
<TABLE 4 HERE>
The first set of six variables relate to the demographic characteristics of the household and the principal respondent. The first variable is the number of persons in the household (HSH) as an indicator of size. Generally, an increase in the size of the household suggests an increase in the level and diversity of human capital and the development of investment needs, interests and abilities not encountered in a smaller household. We hypothesise a negative coefficient when portfolio diversification is regressed against household size indicating larger households hold more diversified portfolios. The second variable is the proportion of children in the household (PCH) (Hochguertal et al. 1997; Cobb-Clark and Hildebrand 2009) . While children imply an increase in the need for many forms of asset investment (especially those with consumption properties), including home property, vehicles, life insurance, and trust funds, the need for human capital investment (children's education) and their high expenditure needs reduces the resources available for investment elsewhere. We hypothesise a positive coefficient indicating that households with a high proportion of children hold less-diversified portfolios. The next two variables concern the sex (FEM) and age (AGE) of the principal household respondent. To start with, a typical hypothesis is that females may lack financial skills through education and experience (Hochguertal et al. 1997; Jianakoplos and Bernasek 1998; Worthington 2006 Worthington , 2007 Worthington , 2008 . This would suggest that households with a female respondent might hold less-diversified portfolios and we hypothesise a positive coefficient for FEM. In terms of respondent age (AGE), the lifecycle hypothesis commonly used to support a hump-shaped accumulation of wealthy over an individual's lifetime has some applicability to diversification in that portfolios will increase in complexity and risk during the working years The next set of six variables concern the socioeconomic characteristics of the household.
First, gross annual income (GRI) is used as a proxy for the resources available for investment, and thereby the ability to overcome barriers to asset market entry, along with an indirect proxy for education. For example, Worthington (2006) has linked income with many aspects of financial access and understanding. The next four variables comprise the proportion of household income from wages and salaries (PWS), business (PBZ), investments (PIN), and private pensions and transfers (PPP). The omitted category is the proportions of income from public and foreign pensions and transfers. These variables all follow the argument that there is a strong relationship between the sources of household income (as proxies for financial abilities, knowledge and constraints) and the composition of their asset portfolios. For example, the largest component of household wealth is usually (non-tradable and unhedgeable) labour income. On one hand, this may lead households to invest more cautiously; on the other, the flexibility to increase labour supply may increase their willingness to engage in financial risks (Bodie et al. 1992; King and Leape 1998; Alessie et al. 2002; Campbell 2006) . Similarly, Gentry and Hubbard (2004) argue that entrepreneurial (business) investors have extremely concentrated portfolios with most wealth held in the form of business assets. The final socioeconomic variable is the total assets of the household (AST). Typically, the argument is that the increase in assets is associated with increasingly The final set of four variables concern the self-declared level of risk aversion of the principal respondent for each household. Theory would suggest that investors with higher risk aversion would maintain more diversified portfolios to minimise the variance of returns (Barasinksa 2008). However, the evidence supporting this theoretical prediction has rarely been forthcoming, with a number of studies proposing alternatives potentially more applicable to households. For example, King and Leape (1998) suggest that risk-averse individuals are more likely to limit their portfolios to relatively safe assets, like bank accounts and government bonds, and this necessarily implies less diversification. Conversely, Gomes and Michaelides (2005) argue that more risk-averse individuals will have relatively more diversified portfolios, but only because they tend to accumulate more wealth, and this links with an increase in the diversity of assets held. Alternatively, Campbell, Chan and Viceira (2003) conclude that the demand for some risky assets (stocks) is a positive though humpshaped function of risk tolerance, such that while demand is strong at intermediate levels of risk tolerance it is negative for highly risk-averse or risk-seeking investors. This would suggest that diversification is also a hump-shaped function of risk aversion. We use separate dummy variables (in increasing order of risk aversion) to indicate if the respondent is highly risk-seeking (HRS), moderately risk-seeking (MRS), and risk-avoiding (RAV). These correspond to responses in the survey that the respondent is willing to take above-average risks expecting above-average returns, takes substantial risks expecting substantial returns, and is unwilling to take financial risks, respectively. We also include a category for respondents that declare that they never have any spare cash (NSC) and are therefore unable to undertake financial risk decisions. The omitted category is respondents that are willing to take average risks to achieve average returns: note that we use risk seeking (risk avoiding) here to identify households with risk tolerances greater (lesser) than the sample average.
Following King and Leape (1998) and McCarthy (2004) , our hypothesis is that only less riskaverse or risk-seeking households will move beyond a set of relatively common low-risk assets (such as bank deposits, home property, and vehicles) to higher stand-alone risk assets (like their own business, equity investment or collectibles). Accordingly, we expect the respective coefficients for risk-averse (RAV) and less risk-averse (MRS and HRS) households to be positive and negative (or of greater and lesser magnitude) than the reference category of a household of average risk-aversion. Accordingly, relative to an average level of risk-aversion, we hypothesise more (less) risk averse households will hold less (more) diversified portfolios Table 5 Further, the value of the constant (0.589) gives the expected level of household diversification across the population after controlling for the set of explanatory factors and stochastic error.
Empirical findings
Comparing this with the mean value of D p from Table 2 (0.280) illustrates that the typical household asset portfolio is substantially more concentrated than simple descriptive statistics would at first suggest: 1.73 assets per portfolio in the base household as against the 3.57 assets indicated in Table 2 . Based on the magnitudes of the coefficients, the major impacts on portfolio diversification as measured are the proportions of income from wages and salaries (PWS) and private pensions and transfers (PPP), while the least effect arises from gross income (GRI) and assets (AST).
Next, consider the model where the dependent variable is the Hirschman-Herfindal measure of diversification (columns 5, 6 and 7). This more accurately reflects the attempts at diversification by households as it accounts for the share of assets invested. In most cases, the signs and magnitudes of the estimated coefficients are consistent with the former model, with the exception of FEM, CPC, LPC and RAV. Taken together, these indicate that female and lone parent with children households and those unwilling to take financial risks hold less- Columns 11, 12, and 13 provide the estimated coefficients, standard errors and level of significance for the model where the absolute deviation from the benchmark portfolio is the dependent variable. As shown, the typical household asset portfolio requires an adjustment of 88.8 percent in order to attain the benchmark portfolio. However, less adjustment is required in overall percentage terms for large households (HSH), older households (AGE), couples with children, those with higher income (GRI) and those sourcing higher proportions of theiur incomes from wages and salaries (PWS), business interests (PBZ), investments (PIN) and private pensions and transfers (PPP). Likewise, more adjustment is required for households with a greater proportion of children (PCH), those with more assets (AST), and highly riskseeking (HRS) and risk-avoiding (RAV) households. Interestingly, the magnitude of GRI AST are still positive, though very small, suggesting that higher income and wealthier households hold marginally more concentrated portfolios. The regression where the relative difference in benchmark diversification is the dependent variable (columns 14, 15 and 16) has similar signs and magnitudes, but given the expected level of diversification indicated by the constant (0.924) is higher (than 0.888), implies that even greater changes are required to achieve the benchmark portfolio when asset size is taken into account. Table 4 is when the share of market assets is the dependent variable. In general, the signs and levels of significance of the estimated coefficients differ quite markedly from the earlier models. In the sample, the typical household will hold 61.3 percent of its assets in market assets. However, the share is higher for higher incomes (GRI) and assets (AST) and with greater portions of their income from investments (PIN) and private pensions and transfers (PPP) and lower for larger (HSH) and older (AGE) households or households comprising couples (CPC) and lone parents (LPC) with children. Very interestingly, risk attitudes have no affect, individually or jointly, on the holding of market-related assets, unlike the other five measures of diversification. Moreover, the typical household after controlling for demographic, socioeconomic and risk attitude factors and stochastic error is substantially more concentrated in market assets than the mean household is. This suggests that aggregate sector wide measures substantially underestimate the exposure of the typical Australian household to market risk.
The final model in

Concluding remarks and directions for future research
The present study uses Tobit models to investigate the impact of demographic, socioeconomic and financial characteristics on new measures of Australian household asset portfolio diversification. To start with, we have shown that portfolio diversification varies strongly according to demographic and socioeconomic characteristics and risk attitudes. All other things being equal, larger households, older households, households composed of couples and children, and households drawing larger portions of their income from wages and salaries, business interests, investments and private pensions and transfers have more diversified portfolios. Moderately risk-taking households also tend to hold more diversified portfolios.
However, households with a greater proportion of children and lone parent households tend to have more concentrated portfolios, along with risk-avoiding households and those with insufficient spare cash. Wealthier and higher income households also hold less-diversified portfolios, but the effect is very small. One major finding is that the demographic, socioeconomic and risk attitude factors that so persuasively impact upon our heuristic measures of diversification bear little relation to the factors influencing the proportion of assets held in market assets (bank accounts, superannuation, equity and cash investments, life insurance and trust funds). This would suggest that the need (or requirement) to hold substantial portions of household wealth in financial assets offsets or counters the efforts of households seeking risk-minimisation through diversification. The most conspicuous contributor, at least in the HILDA survey, is superannuation and, to a lesser extent, equity investment. Fortunately, in most Australian households large non-financial holdings in home property balance (at least in terms of implied diversification) the impact of superannuation as the largest financial asset; however, this does not apply equally to all households (especially younger households).
As the first study of household asset portfolio diversification of this type in Australia, a number of future directions for research naturally arise. To start with, there is the possibility of matching the cross-section in this study with the earlier HILDA Wave 2 as it also includes a module on household wealth. This would provide estimates that are more robust and some indication of changes in these factors over time, though the time span (2002) (2003) (2004) (2005) (2006) is very short. A second extension would be to examine more closely the life-cycle hypothesis in Australian household assets, debt and net wealth, perhaps also using panel data. This would complement the large body of work in this area drawn from international experience and currently lacking in Australia. Finally, a relatively simple extension would be to re-examine the departures from benchmark diversification in the context of a mean-variance efficient portfolio. For example, we could use information on asset returns and risk from outside the HILDA Survey (say, indicative equity and property indices, indicator deposit rates, and asset depreciation schedules) to construct an optimal portfolio and use this to evaluate the relative diversification of Australian household asset portfolios. 
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